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ABSTRACT 

The pre- and posttestings of 30 emotionally disturbed 
children (median age 10.3 years) provided with short term residential 
services (median stay 8.2 months) in a mental health facility nere 
evaluated to determine if there were a significant time rate of 
change in mastery learning and if the significant factors could be 
identified. The test battery included the Wechsler Intelligence Scale 
for Children, the Wide Range Achievement Test, the Illinois Test of 
Psycholinguistic Abilities, and the Gray Oral Reading Test. Results 
indicated that time on-task» on-task concentration, and short term 
memory were significantly related to undergirding capabilities and 
skills required for mastery learning; and that Ss made greater than 
expected academic gains. (DB) 
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IKDICATSD UNDESCZRDINGS OF HASTSRY UARHXKC 
Aditr C«nt«r, Chaapalgn, Xlllnolt 

Th« pr«i* and po«t ttttlng* of 30 vhort t«m lnftitutlon«llx«d childr«n 
v«r« mittftcad to datamlna a) If thara vaa a algnlflcant tlaa rata of 
changa In maatary laamlng; b) If t.ha aignlflcant factora could ba 
pln-polntad; and c) if tha aignlflcant contributing factora could 
ba aurfacad* Raaulta indlcatad ttiat I) tiaa on-taak, 2) on-tatk 
concantratlon and 3) abort tarn namory ara aigniflcantly raXatad 
to undarglrding capablXltlaa and akllla raquirad for naatary laamlng* 



The purpose of thle study v»s to evaluate the effectiveness of a 
short-teim residential children's school program in a nental health 
facility. To evaluate the effectiveness it was necessary to ask the 
following questions! 1) Is there a time rate of change in the mastery 
learning? J 2) Can specific gains he pinpointed?} 3) How significant 
are the gcins?; 4) Can variables or parameters be singled out as 
contributing factors of the gain ratio?; 5) Are the gains related 
significantly to mastery learning? 
POPULATION 

The population for this study was drawn from the full time resident 
school children of the Adler Center located in Champaign, Illinois. The 
Center is one of several Illinois* Department of Mental Health and 
Developmental Disabilities short term (usually not exceeding 1 year) 
mental health facilities designed for children up to the aga of 13 years, 
who are in need of mental health services bmcause of mental, or emotipnal 
and/or school related acting out behavioral problems. The school 
population for this study consisted of 30 full time school children who 
had utilised the facility and were again back In their own community; 
ages between 5.8 years to 13.6 years (median 10.3 years); I.Q. range 
from 72 to 134 (madUn I.Q^ 98); length of atay 5 to 13 months 
(median 8.2 months). 
SOURCE OP DATA 

Each child, prior to baing accepted in tha school program, la 
evaluated by a battery of testa administered by a DiagnoatlcUn-Educator 
who Is also a certified achool psychologist who tvaluatea tha child's 
potential* capabilities and akilla so that an lodlvlduallaad preacrlptlvc 



ptograa can b« ialtUted for Uwt child, Kluo^ juet prior to di8Cbar£e, 
« •i»U*r b*tt«ry i» Riven. Th* tinml bai t«ry will giv« aa indication 
of art* tchi«v«»«nc» or gain* and will b« uatd to index the grade level 
to which th« child will raCurn to in hia cowmnity. The baaic school 
data analysed tor thia atudy included the pre- aid po»t testing* of the 
1) Wechaler Intelligence Scale for Children, (1949); 2) the Wide RAnge 
Achievement Tetit (1965); 3) Illinoia Teat of Paycholinguiatic 
Abilitiea (1961) s and 4) Gray Oral Reading Teat (1967), 
STATISTICS USED 

1) The raw data compriaed all aubteat* of the initial Intake teatinga of 
the Wise, ITFA, WRAT and Cray Oral Reading Teat and theae vcre 
compared to diacharge findings of the aa»e batteiyof teeta. The 

dif tereccea (gains) were then divided by the length of tiae the 
individual child had been in full time reaidence. The reeultanta 
vera monthly gaina ratios or a time rate of change In each apeclf ic 
area eraluated. 

2) Since greater than anticipated gaina were achieved, a t teat for 
significance of means was utilised, 

3) To surface the significant correlated variables, a stepwise multiple 
correlation together with a stepwise multiple regression of all 
variablea (65) was employed. Four of the 65 variables were selected 
aa dependent variables: (1) the reading gains from entry to 
discharge; (2) the arithmetic gaina from entry to discharge; (3) the 
spelling gains from entry to discharge and (4) the length of 
residential stay tine. 



FUNC7ICX>'AL ACZ In thii •tu4y, functional as«» *^« v*»o<i con»t»tent.ly 

r*Ui«r th4Mii wtiighted «cor«»» Funcrion*! M^tt mtty be d«£in«kd «6 that agd 

wh«n th« orgMilsu It mhlm to function comfortably with a reA»oa*bI« amount 

of *ccur*cy. Th« functionul «s« d«riv«tlvo» for the WISC «:« to b» found 

in Appendix E of th« Manu«l. The ITPA functional <mj« •quiVAl«nt» at* to 

be found in the ExAmlndr*'* . Anu«.l« Table U 

WISC ORGA?jIZATIONAL AREAS 

Arcao Subtests 

Conceptual-verbal compreheneloo Inforaatlon, Cocaprdtvenalon 

Simllarltiee end Vocabulary 

Spatial Organixing ability Pictur* Completion, Mock 

D«aign and Objttct Aaoenbly 

Sequencing orijanixlng ability Coding, Digit Span and 

Picture Arrangement 

Attention-ability Arithmetic and Digit Span 

The above Organiiatlonal areae, with the exception of Attention-ability 

are organired according to categoriee luggeeted by Bannatyne (1968, 1971). 

The Attention-ability area !• baeed on the •dletractablllty' etudlee of 

PortncrCi Birch (1962) and Bauracieter 6. Bartlett (1962), 

RAW SCORES AND DEVELOPMI^'T OF MCyTTHLY RATIO GAINS The time factor 

for the individual child's residence varies. Thle etwdy compared the 

Intake teetinge with that of discharge testings and compared this to 

the number of months the child had been in residence. Utilising this 

methodology, the average gain per length of unit time can be computed 

on a aonthly ratio basis. The following table is a ranking order of 

the subtests of the WISC, ITPA, WRAX and th» Cray Oral based on the pre- 

and post testings. 



RANK T KG ORDER OF MONTHLY RATIO CAINS 



SUBTESTS ! GAIN/MONTH 

Picture Arrangeamit 2»88tl 

Digit Span (short tcsrta mooiory) 2,81jl 

Spatial Organixation Ability 2,55:1 

Comprchaaaion 2,39il 

Similarities 2,28:1 

Sequential O^r^janixation Ability 2.2iJ:l 

Verbal Expression 2*28:1 

Conceptual-vcrb&l Cowprchension 2,27:1 

Gramma tic Closure 2,27:1 

Auditory Aseociation 2,21:1 

Picture Completion 2.19:1 

Xniorwacion 2.1A:1 

Attention-Ability 2,13:1 

Block Design 2,11:1 

Auditory Sequential Memory 2,07:1 

Coding 2.02:1, 

Object Aaaeovbly 1,89:1 

Arithiaecic (WISC) 1.85:1 

Visual Reception 1.80:1 

Vocabulary (WISC) 1,67:1 

Visual Association 1,60:1 

Visual Closure 1,60:1 

Visual Sequential Memory 1.50:1 

Auditory Reception 1,43:1 

Manual Expression l,08tl 

RESULTANTS (Classrooai Academics) 

Spelling 1,86:1 

Vernacular Vocabulary 1,81:1 

Arithmetic 1,77:1 

Reading; 1.67:1 

Performance I,Q. (Perforaancc MA) 1,39:1 

Verbal I,Q. (Verbal MA) 1,16:1 

Full Seal* X.Q, 1.29:1 



Ic is to be noted that the ratio of gains exceeded the expect ed 1:1 
ratio (one stonth learning gain for each laonth of residence). The raw 
scores would liviicate that since the gains were greater than 1:1, that 
It would b« necessary to determine the significance of the gairw. 
Therefore, a t test for significance was ustd. The t test produced 



Che following results. 
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TABLE 2 



PAIR£D c T£STS 07 INTAKE AND DISCUAEGE WXSC AND ITFA SUBTESTS 



Wise Subteata * 

Verbal I*Q. 
Fcrroruwince I.Q. 
Full Scale I.Q. 

CcBjprehenftlon 
SiDllAritic8 
Vocabul«ry 
Picture Cospictior. 
Picture Arrangenent 
block Design 
Object A8»e»bly 
Coalng 
Digit Span 
Arithmetic 
Conceptual A^^c 

SpAtial Organizing Ability Age 
Sequential Organising Ability Age 
Attention-^Ability 

z VAlu*i - 2.756 @ .01 level 
c value - 2, OA 5 @ .05 level 



C-value ITPA SubCceta 



3.531 

A. 102 

/. . 366 

6.236 

^.3»8 

3,297 

A.a23 

A»146 

3.590 

4.731 

3,170 

2.7A 

A.A69 

3,7B7 

6.871 

5.459 

6.295 

3.392 



t-value 

Visual Reception 3*241 

Auditory Reception 3.336 

Visual Association 2.821 

Auditory /^sociation 4,539 

ViHual Sequent Ifll Memory 2,472 

Auditory Sequcnti4al Meuory 3,047 

Verbal Expression 6.786 

Manual Exprcss»i^Ck 1,665 

Visual Closure 2.619 

Cramniatic Closure 2,917 

Visual Skill* Composite 8.171 

Auditory Skills Composite 4,24S 



It is to be noted that vith the exception of Che eubcest MAnual 
lilxpresaion (c value • 1.665) Che subtests showed significance at Che 
.05 and/or ,01 levels. An analysis of Che above Indicated thaC 
specific categories had been identified. These categories (requisites 
for learning) include capabilities, the acquisition of undergirding 
skills and attending to task. 
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?hixE:> I ru7 Of sxvi*:?xcA>iT Am caihs ^inrwEEN iktake akb discharge testikgs 

Cjip^b littles * t value 

Conceptual A^t (v^stro^I co^pr^h#iulon) 6,871 

S«<;u€OtlJiI Organlziug Ability Aga 6,295 

YIbuaI i&Killi conpodtte 8,1?1 

vYl5»uil reception, visual A&soclatlon, visual 

»i&qu«ucl:;g aegsory) 

Auwitcry ccc:?C4ltie 4*248 

(awdlcorjr recepcioc, a^^itory as&oclattont 

^^iik-i "-c^ lllcy (o;i-'task cotxe:itration *r short tctm memory) 3,397 



Pcrfora^rirce I.Q* 4.102 
?wli Sc^le Z*Q* 4t386 

c val^« » 1*765 ^ ♦CI level 

I::, tr.^ Above table, th-e ii^ex Is presented because the 1,Q» 

Iz^cx is the Acceptec incicacor for the three academic categoriea of 
capabilities, tkUlt a:^ oa-casic ability. It i« to be noted that 
e-i.ch c*:e^ory is Mg'r^y aig^iix leant beyond the •01 level, 

Sir^ce the variable ox atte;:.tion ia the cotabination of on task 
CO scei:.: ration (ar Ithss^etlc) as^c aiiort tera mesaory (digit span) the 
xollovia^ table of r values la oftere<i# 
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CorrelaLion oi: on--ta^k concentration (Arithmetic) ana »hort t^rw 
memory (Digit 3pau) with (I) CApAblllcl«ii and (2) Underglrdlng SklXla* 



Ar ithtnet ic { . r v^Xue 
Conceptual age (verbal compr^Jhension) 

ipuLial or^Anizlng ability age •7661 

Sequential orij«inizing ability age <.9170 
Auuitory ukills cotppoaite (recaption, aas^oclacion, acquancing) 

VlAual Bkill« composite (recapcloUp aaaociatlonp sequencing) «6096 

DlRlt Span s 

Conceptual age (varbai compriahen»ion) ^8140 

Spatial orj^Anizing ability ag« *71A9 

Sequencing organizing ability ago »B833 

Auditory conpooite Bkilla (reception^ aBacciationp sequencing) •SSOA 

Visual skills compoii^lte (recaption^ ais^aoclacion^ tequeuclng) »6339 



Individually the Arithmetic subtest as well as tho Digit Span 
subtest had high corralation to both the capability and the skill areas* 
4ak4;sn together, the variablei* oi on--task concentration and abort term 
meajory produce the attentlon*abllity variable • The following table 
Indicates the relationship of attention-ability to the three capability 
ar«as and the two underglrdlng skills area* 



TABLE 5 

Correlation of variable Attantion-ability (on-task concentration short 
term memory) with (x/ Capabilities and (2) Underglrdlng sklllSt 

Attontion^^billty t value 

Conceptual age (verbal comprehension) t8708 

Spatial organizing ability age .76A6 

Scquencin^i organizing ability age .SSBO 

Auditory skills composite (reception^ association^ sequencing) •80SO 

Visual skills composite (reception, assoclatipn, sequencing) ^6098 

Having looked at the Capabilities and the Undergiruing skills as 
an index to try to explain the ratio galas, and then viewing the 

10 



function of Mt:*ntloa-«bUicy in t«rn» of l««rnlng» tht logical queicion 
ii} **Cmn tht •ignificunt critical VAXiabi«» which contributed to th« 
gAins in rtt«ding» ArithMtic *n4 Aptlling b« surfacedT"* To achicv* 
thiftr A atcp-yit* sultipX* correlation technique together with e 
•tep-viee wultiple regreeeion we ueed. The following reeulted. 



Dependent variable entered 
iUeding grade level geine 



AjTithnetic grede level gaine 



Spelling grede level gaine 



length of tiae— Adler reeidence 



R value » .7S8 @ ,05 
« ,827 a .01 



tABLE 6 

Related critical 
independent variablea 

Visual reception 
Digit Span (short 

tern aeaory) 
At tent ioa-ab ili t y 

Visual association 
Sequential orgaoitlng 

ability age 
Coding 

Perfonaance I.Q, 
Picture completion 
Conceptual age (verbal 

conprehenslon) 
Craaoatic closure 

Cramoatic closure 
Visual sequential 

cMUBory 
Infomatlon 



Multiple R 



,8178 



.9755 



,9011 



,8247 



DISCUSSION 

(1) Children needing and utilising nental health facilities services 
are frequently found to be deficient behaviorally and/or academically. 
Based on a study of the case histories of these children, it can be 
safely assu«ed that the iaprovement does not necessarily begin with 
the first day of full tl»a residency- Also based the individual 
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hlacorlea, iaprov4Ui«nC peaking hmd occurred ju»t prior to discharge. 
The p^Aklng would be naDlfetC In behavioraX and eca.deaic achleve&eac«» 
Culldreo lix e aentaX health faciXlty progran uavtaXly undergo an 
orientation period in which initially not too auch change ia noted. 
However, once the child hae accepted the rationale and aeee result* 
baaed on operant conditioning » or behavior nodification prograns, a 
change ot attitude and approach to learning la noted* Thia study 
indicates changes are related to achieved criterion levels. However 
the criterion level is not necesaarily the fuXl level o£ expectancy 
deoanded when the child returns to the achool in his cooBBiunity. The 
ratio galna indicated by this study seenlngly show that the child having 
been expoaad to and having been a part of a highly structured prograo 
will have gained a greater adaptability to grade level , grade 
expectations and behavioral expectations on his reentry into his 
coaaunlty school. 

The paired t testa to determine the aignif icanca of the neans 
would indicate that the gains between the pre- and post tests to be 
highly significant. Because the gains are slgnlf leant, the baalc 
Capabilities » the Under girding Skills » and the On-task Attention-ability 
can be oeanlngfully extracted. Having extracted these three factors, 
the logical question then becoiaes: Is there a conslateot thrrtad which 
could give an Indication of th« 'why' of the galna? The variable 
Attent^on-ablXlty seems to have a high and consistent correlation to 
the baalc Capabilities and tha Underglrdlng Skllla areas. Since the 
variable Attantion-«blXity la tha conpoalta of the Arlthaetlc and Digit 
Span var labia* , the logical question than 1st What is the relation of 
each variable to tha Capabllltl«a and Underglrdlng Skills areas? If tha 



AjrlthMtlc tubteic i« vlawcid *• an on'-taak concentration index end the 
Digit Sp«n «• m short tern meaory index, the eorrelatlone of the two 
b«elc areae ecadealc pre-r«Huliites le highly eignif leant (Table 4). 

(2) Since ecedeaice ere meeeured in terae ot reading, arithiftetlc 
and apelllngr the reeulte ot the multiple correlatione together with the 
multiple regreeaion take on added Mining* 

Table 6 would indicate that the reading grade level galna are 
logically explained by Visual Reception (understanding what is seen), 
the Pigit Span (short term iBoaediate nenory) which beconcs an Intensive 
short learning period and that intensive short learning period is held 
constant by the variable Attention-ability and the process can be 
identified as a concentrated on*task application. 

The arithnetlc grade level gains are logically explained by the 
surfacing of Vleual Asaoclatlon (visual assoclatlonal menory), the 
Sequential Organising Ability (ordering process) and the ability to 
transfer the symbol through a Coding process to a motor application 
(writing) , 

The spelling grade level galM also have a logical explanation in 
the four surfaced variables. The Performance IQ la an Index of 
performing ability baaed on creating the whole from iZs parts. The 
Picture Completion variable deals with the ability to distinguish and 
separate the easentlal from non-essential details. These combined 
with the Conceptual (verbal and/or symbol comprehension) variable form 
a logical basic for the process and understanding of spelling. 
Gramaatic Closure is a logical summation because Crammatlc Closure 
permits facility and autoisatic usage of the vorda learned. 

Question! Por the length of time the children have participated 
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in th« n«atal health facility school program, what reaul cants— If any-^ 
woul<i eaerge? Threa tlgnlf leant variables, Gramaatlc Closura, Visual 
Sequential >i«Bory and Information emerge. Granoatic Closure would indlcats 
that the children have Increased ability to comDunicate correctly 
automatically. There would be greater ease in the use of correct 
language which in turn laeans that the communication interactions are 
functioning with a higher Index of efficiency and therefore there is an 
increase in the communicating skill together with a lessening of tension 
or frustration of not being understood corractly. The Visual Sequential 
Hexaory would indicate that the visual perceptual focusing ability has 
become more efficient and therefore what is perceptually seen is better 
understood in ite context because of an easier flow of memory ordering 
and understanding. The third variable, Informstion; would indicate that 
the base of background information, the reservoir from which to draw 
on for communicating has been expanded. Taken together, these variables 
would Indicate that the children are able Co function st a higher level 
of communicating, have the ability to draw on a wider range of 
knowledgeability together with the capability of expressing themselves 
more comfortably while communicating. 

(3) Carroll (1963) contended that if the student was given the 
amount of time he needed, and if he perservered, devoting the time to 
the learning task, he would reach criterion levels of schlevement. 
Aptitude therefore, includes the amount of time needed to reach 
criterion. Therefore, it is logical that 1) the quality of instruction 
and 2) the student's ability to understand the instruction when both 
of these were opcia«l would «eke the time minimal for each student. And 
conversely, if the conditions were less than optimal, the amount of time 
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needed to re«ch criterion would be increased* Tine becoi&es a central 
variable in school learning. Logically, the attainment of criterion ig 
poaeiblo for all students who can b« aotivatad to uaa time as they need 
it. 

This study would indicate that under a mastery learning program, 
the amount of time and help needed decreases in sequential sets of 
learning because of increase in efficiency of learning. It would seem 
that performance and the formative tests (on-going and spot testing) 
should increase on successive learning units in a series. It would 
appear that the extra time and help in the early learning units 
contribute to the students' better motivation and improved cognitive 
entry behaviors (pre-requisite learning) for later learning units. What 
is being contended here is that a particular amount of time and help at 
an early stage in the learning sequence has a different effect than an 
equal amount of time and help at a later stage of a learning sequence. 
Hypothesis; Equal amounts of time and help do not have equal results on 
learning at all stages in the learning process* 

Carroll (1963) in his model of school learning differentiates 
between lapsed time and "the time the learner is actually spending on 
the act of learning*" That is "the time during which the person Is 
oriented to the learning task and actively engaged In learning ... is 
a time during which he (the learner) is 'paying attention and trying to 
learn' . • . the concept here is time on- task ." Bloom (1973) in his 
stiidy had found that the amount of time the student has to spend 
directly on learning (either covert or overt) is highly predictive of 
the learning achievement of the student. The (Bloom) correlation when 
corrtctad for rallabillty accounts for three-fifths of the achievement 



varlAtloni of •Cudents* 

CONCLUSIOX 

Results ot cbls study Ixuilcsts that the ratio gains (the time rate 
of change) are b^ssed on a tlned factor and therefore the blforcated 
variable of Attenclon^blllty (on^-task concentration and short term 
mesiory) take on added meaning* The on**task cliae vould aeem to be a 
powerful underlying variable In learning* If the above rationale Is 
both logical and correct then the three factors of 1) time on^task^ 
2) on-*cask concentration ar*d 3) snort term menory vould seem to be the 
basic conponents for criteria mastery learning* Mastery learning of 
Itself Is an end product* In thl^ study the approach to the achievement 
of the end product of mastery learning exceeds the expected 1:1 level 
significantly* A logical conclualon: a mastery learning program for 
the academically axvd/or behavlorally deficient child should have as its 
goals, to expose, program and help the Individual child motivate 
himaelf to learn how to learn and in so doing, internalise and use 
time on^task concentration more efficiently* Criterion attainment 
is possible for all students who can be motivated to use time as they 
need ll* 
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